) occurring during the latter half of forced expiration, at a time when all but one of the subjects exhibited a tachycardia. All but one control subject showed a reduced pulse pressure during this period of forced expiration.
After forced expiration was ended, and the first breath was taken, brachial artery pressure fell abruptly. This was followed by a rapid rise until during the second and third respirations, point C, the systolic pressure rose above the resting value (figs. 1 and 2). This constitutes the "overshoot" phenomenon, and was seen in only one out of seven showed a heart rate at point C slower than at point A.
After autonomic blockade had been achieved by the administration of tetraethylammonium chloride (TEAC), subjects in both groups showed generally lower systemic arterial pressure. All 19 members of the control group who had received tetraethylammonium chloride failed to demonstrate an overshoot. Of the 14 controls that had been able, before autonomic blockade, to regain resting systolic pressures at point B, six received the blocking agent tetraethylammonium chloride. All six lost this ability to regain resting systolic pressure during forced expiration (fig. 4 ). Six subjects with mitral stenosis received tetraethylammonium chloride. All now failed to show an overshoot. Each had previously maintained systolic pressure during forced expiration, and now despite the action of the blocking agent, all six retained this ability (fig. 5) Although the blood pressure level is lower, the form of the tracing is similar to that of the same patient before autonomic blockade taken a few minutes earlier ( fig. 3 ). Systolic pressure is maintained throughout the period of forced expiration.
DIscUSSION
The classic circulatory response to the Valsalva maneuver has been well described.Y 3 4
The responses of the control group, both with regard to brachial artery pressure and heart rate, are consistent with the accepted normal responses. Some normals are able to maintain or regain resting systolic pressure during expiratory pressure, while others are unable todo so. The elevated systolic pressure late in the period of forced expiration was accompanied by tachycardia, suggesting that both are of reflex origin. 4 This concept is further supported by the fact that in each instance in which it was achieved, autonomic blockade abolished this ability to maintain or regain resting systolic pressure.
Most patients with mitral stenosis, on the other hand, would appear to be able to maintain systolic pressure without regard to reflex mechanisms. This is suggested by the fact that their systolic pressure at the end of forced expiration was equal to or greater than the resting value, whether or not autonomic blockade was induced. One is led to the conclusion that there is, in mitral stenosis, a mechanical reason for systolic pressure maintenance during forced expiration. In the control subject, forced expiration leads to increased intrathoracic pressure and a consequent reduction in venous return to the right atrium. After the first few beats, the venous return to the left atrium is also reduced, as is left ventricular filling. Without the compensatory reflex effect of tachycardia and peripheral arteriolar vasoconstriction, the reduced left ventricular filling and output inevitably lead to a fall in systemic arterial pressure as forced expiration is prolonged. In mitral stenosis, there is a large reservoir of blood in the dilated left atrium, which, trapped behind a stenotic orifice, can maintain good left ventricular filling during the 15 seconds of forced expiration. This ensures maintenance of left ventricular output and, with it, maintenance of systemic artery pressure, wholly apart from the effect of any reflexes.
It is only in the above regard that the control and mitral stenosis groups are clearly differentiated in their response. Recently Goldberg, Elisberg, and Katz6 have studied the circulatory responses to the Valsalva maneuver of clinically significant mitral stenosis, and have concluded that it differs from only acoustically significant mitral stenosis, and normalcy, in two regards. These are the lack of (a) the overshoot and (b) the bradyeardia which normally accompanies it. The authors suggest that it may be possible to utilize the latter as a simple bedside test for clinically significant mitral stenosis. From our observations, neither of these criteria would appear to be critical in the evaluation of mitral stenosis.
In our particular series of subjects with mitral stenosis, all had lesions of sufficiently high grade to be of clinical significance. We can therefore say nothing about the circulatory response of only acoustically significant mitral stenosis. SUMMARY Only patients with clinically significant mitral stenosis were able to maintain systolic pressure in a systemic artery during the forced expiratory phase of the Valsalva maneuver when performed under effective autonomic blockade. Resting systolic pressure was regained in certain other subjects during forced expiration when the autonomic nervous system was functionally intact, but this was not observed after blockade. The unique response of patients with mitral stenosis is attributed to the physiologic consequence of the volume of blood in the dilated left atrium.
SUMARIO ESPAROL Ha sido demostrado que pacientes con estenosis mitral clinicamente significativa difieren de otros sujetos en el respondimiento circulatorio a la maniobra de Valsalva. Durante la expiraci6n forzada la mayoria de los pacientes con estenosis mitral pueden mantener una presion sistolica en la arteria braquial a un nivel igual o mayor que los valores obtenidos durante reposo, mientras que la mayoria de los sujetos controles no pudieron mantener la presion a este nivel. Bloqueo auton6mico no afecta la abilidad de los pacientes con estenosis mitral a mantener la presion sist6lica, pero si abole esta abilidad cuando se encuentra presente en sujetos controles. El respondimiento Ulnico en pacientes con estenosis mitral bajo bloqueo autonomico se atribuye a los resultados fisiologicos del volumen de sangre en el auriculo izquierdo dilatado.
